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1.1 What is the LHC Sequencer?

1.1.1 Definition

The LHC Sequencer is a high-level software application able to orchestrate a variety of LHC cycles in
an automatic way under certain circumstances; or help the operators and physicist carry out the above
work by providing guidance, and facilities to automate the procedures.

Every LHC cycle is a sequence made of several sub-sequences, and each sub-sequence is made of
several tasks. Every sub-sequence is made of a large number of tightly coupled tasks that need to be
executed in strict order and have to be performed successfully to allow the LHC machine to go from one
sub-sequence to another.

Among the tasks to be managed are included:

* equipment state control;

o trigger the load of equipment settings;

e timing event request (start ramp etc.);

e instrumentation configuration;

e trigger beam measurements;

e trigger the coordinated data acquisition and saving.

The sequencer has to monitor external signals and react accordingly.
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1.1.2 Components

LHC Sequencer is an operation software tool that must:

1. allow the definition and persistent storage of sequences, sub-sequences and tasks;

2. allow a coordinated execution, and error and exception handling, of sequences, sub-sequences and
tasks;

3. interface the appropriate LHC sub-systems encapsulating in this interface only the sub-system
specific knowledge needed to operate the accelerator;

4. provide a graphical user interface (GUI) for sequences edition/definition/storage;

5. provide a GUI for sequences execution;

6. adequate the functionality and user interfaces to the different operation scenarios foreseen in the
LHC accelerator: Machine Checkout, Beam Commissioning, Nominal Operation, Machine
Development, etc.

This functionality gets translated into the following Sequencer components:



Sequences
Sub-segquences

LSA

LHC Sequencer

LHC Sequencer GUI
(9,6)

Core Software (2,6):

Database

seguence and task
manager

LHC State Machine:
LHC Mode flow




1.1.3 Interfaces

The following table presents a list of "possible" sub-systems the LHC Sequencer may interface. The
symbol 3 means that it is already interfaced within the current LHC Sequencer implementation.

Sub-system

Power Converters i@

Magnets

Injection septa and injection
kickers

RF (Ringl RF and Ring2 RF)

Sub-system details

1720 units

Dipoles
Quadrupoles
Sextupoles
Octupoles
Correctors

Five septum magnets per
Insertion Region (IR)
- Four kicker magnets per IR

- Main 400 MHz

- Staged 200 MHz Capture
- Transverse Damping &
Feedback System

- Low-Level RF

Interaction details

Consistent settings
management; high-level control;
status monitoring.

Quench Protection System (QPS)
Post Mortem (PM): operational
state monitoring, trigger special
tests. Temperature and pressure
monitoring via the Alarm system
and fixed displays.

Consistent settings
management; high-level control;
status monitoring; injection
quality checks via the Software
Interlock System.

Consistent settings
management; status monitoring;
timing; injection request; PM;
trigger data acquisition.



Collimators for cleaning, dump
and injection

Beam Instrumentation

- Primary collimators

- Secondary collimators

- Tertiary collimators
(experimental insertions)

- Collimators for injection
protection

- Collision debris collimators
- Active absorbers

- Scrapers

~ 100 collimators (phase 1)

- Beam Position Monitors:
2x1032

- Beam Loss Monitors: > 3000
monitors

- Beam Current Transformers
- Transverse Profile Monitors
(single pass, few pass-matching,
synchrotron light and rest gas
monitors and wire scanners)

- Luminosity manitors

- Tune, chromaticity and
betatron coupling monitors

- Aperture and non-linear
monitors

- Dedicated BPM

- High Frequency pick-up

- Schottky System

T.B.D.

BI configuration, acquisition
triggering (via timing events)



Beam Dump (one per Ring)

Beam Flags

Beam Interlock System
Machine Protection System
Quench Protection System
Software Interlock System
Alarms

Cryogenics

Vacuum

Spectrometers Magnets (Power
Converters) @

- 15 extraction kicker magnets
- 15 steel septum magnets

- Dilution kicker magnets

- Beam Dump core

- Diluter elements

Alice and LHCb

Arm LBDS; manage operational
states; manage timing events
and tables, links/unlinks permit
loops; sets number of turns at
the LBDS hardware

Safe Beam Flag - monitor and
condition on

Beam Presence Flag - monitor
and condition on

Safe Beam Parameters

Status monitoring
Status monitoring
Status monitoring
Status monitoring
Read Alarms

Status monitoring
Status monitoring

Consistent settings
management; high-level control;
status monitoring



Central Beam and Cycle Manager - General Machine Timing Send to the CBCM timing tables

(CBCM) @ - Beam Synchronous Timing and timing events

FIDEL &2 (except if FIDEL interfaces Trigger multipole corrections
directly the Magnet Control during the injection plateau,
Software) snap-back and ramp

Post-Mortem Analysis Wait for completion of P.M. data

transfer, wait for end of analysis
External Post Operation Checks Management of operational
(XPOCQ) states; dump configuration;

trigger the load of timing tables
for dump request and XPOC data
acquisition

Management of Critical Settings
(MCS)

Access System

Experiments Inform the experiments via DIP

(DIP: Data Interchange Protocol) about the current state of the
machine and other information
relevant for the experiments.
Get experiments background.

Logbook Add entries corresponding to
main operational steps or other
relevant information



2. Present status of the system

2.1 The current prototype already interfaces the following systems:

LSA Explotation

FiDEL

Timing System (CBCM)

LHC State Machine for Modes flow, through the package SMC

2.2 It is extensively used for driving the Sequences running in SM18:

PRE-CYCLE + 1 LHC NOMINAL CYCLE (SM18)
LHC NOMINAL CYCLE (SM18)

PRE-CYCLE + 3 LHC NOMINAL CYCLE (SM18)
PRE-CYCLE + LOADLINE RAMP (SM18)

The following file contains a snapshot of the current prototype driving two superconducting dipoles and

one quadrupole in SM18 through the Sequence "PRE-CYCLE + 3 LHC NOMINAL CYCLE (SM18)":
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=3 eguence e 0

A Menu

AVAILABLE SEQ & SUB_SEQ
[#-+(23 PRE-CYCLE + 1 LHC NOMINAL O
{23 LHC NOMINAL CYCLE (SM18)
3 (g CLE + 3 LH NAL O
{C3 PRE-CYCLE + LOADLINE RAMP

Status:
 SUCCESS |
- FAILED
WAITING |
EXECUTING]|
TEethon |
SKIFP ]

SEQUENCE DETAILS

PRE-CYCLE + 3 LHC NOMINAL CYCLE (5M18) \".

LHC MDDE

Accelerator Mode Beam Mode
[ [Undeﬁned

COOLDOWN

SEQUENCE CONTROL PANEL
Sequence Description

Pre-cycle + 3 LHC Mominal cycle For SM18

Play Sequence

ﬁ RN

@ CANCEL

SUB-SEQUENCE CONTROL PANEL

SWITCH ON SM18 MAGMETS

FAMP SM1E MAGNETS I

4| -Sub-sequence description

Se boinjection plateau on SM18 magnets

ﬁ SET T_RUN

@ SET T_EREAK

Q% SET T_SKIP

RAMP DOWN SM18 MAGNETS I
SET TO IMIECTION SM18 MAGNETS II -

Modify Default Action ~Play Subsequence

@ SET S_RUN @ SET 5_BREAK @ SET 5_SKIP ﬂ S_RUN S_STOP @ S_CANCEL
TASK CONTROL PANEL
Task name | Crder | Action | Description Device Type EnkibyGrp Conkext Command Status

LOAD PC INJECTION .., i} ﬂ Load injection settings  LHC_POWERCOMNVER... SM15_TEST_A LHC_USER1 LHC_PC_LOADTAELE
RUN TO REFERENCE (... 1 ﬂ Start ramp or PELP LHC _POWERCOMNVER.,., SM1S8_TEST_A LHC _PC_TIME_RUN
MOMITOR INJECTION, .. 2 ﬂ Maonitor STATE_PC=R..., LHC_POWERCONVER.., SM18_TEST_A LSA_MOMITOR
LOAD PC INJECTION .., 3 ﬂ Load injection settings  LHC_POWERCONVER... SM18_TEST_A LHC,USER, INJECTION  LHC_PC_LOADTABLE
RUN TO REFERENCE (... 4 ﬂ Start ramp or PELP LHC _POWERCOMNVER.,., SM1S8_TEST_A LHC _PC_TIME_RUN
MOMITOR INJECTION, .. 5 ﬂ Maonitor STATE_PC=R..., LHC_POWERCONVER.., SM18_TEST_A LSA_MOMITOR

Modify Default Action Play Tasks

ﬁ T_RUN

T_STOP

Console \

‘Wed Mov 07 10:02:03 CET 2007 :: Initislizing application ...

‘Wed Mov 07 10:05:00 CET 2007 :: SequenceEditar:: Selected subsequence ===3 PRE-CYCLE (SM18_SC_PreCycle_1)
‘Wed Mov 07 10:05:02 CET 2007 :: SequenceEditor:: Selected subsequence ==== SET TO INJECTION SM18 MAGMETS 1
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' Measurement 24.10.2007

PRE-CYCLE + 3 LHC NOMINAL CYCLE (5M18) \".

A Menu

AVAILABLE SEQ & SUB_SEQ
[#-+(23 PRE-CYCLE + 1 LHC NOMINAL O
{23 LHC NOMINAL CYCLE (SM18)
3 (g CLE + 3 LH NAL O
{C3 PRE-CYCLE + LOADLINE RAMP

SEQUENCE DETAILS

LHC MDDE

Accelerator Mode Beam Mode
[COOLDOWN [Undeﬁned |

SEQUENCE CONTRIOL PANEL
Sequence Description
Pre-cycle + 3 LHC Mominal cycle For SM18

Play Sequence

ﬁ RN @ CANCEL

PRE-CYCLE + 3 LHC NOMINAL CYCLE (5M18)

TEST 1: RM.A, RM.F and RM.B

SUB-SEQUENCE CONTROL B

SET TO IMJECTION SM18
RAMP SM1E8 MAGNETS 1T
RAMP DOWN SM18 MAGNH
SET TO IMJECTION SM18
RAMP SM18 MAGMETS I1I
RAMP DOWN SM18 MAGNE

SEQUENCE: PRE-CYCLE + 3 LHC NOMINAL CYCLE (SM18)

Modify Default Action (Execution Status)

Task name | | Action | Description Device Type EntityGrp | Conkext | Command | Status
@ <7 QRUN TO REFERENCE (TIME.RUN) 4 () Startramp or FELF LHC_POWERCON. .. SM18_TEST_S LHC_PC_TIME_RUN
MONITOR IMJECTION RAMP IT 5 ) Monitor STATE_PC=RUNNING re... LHC_POWERCON. .. SM18_TEST_S LSA_MONITOR
LOAD PC RAMP 0 ) Load ramp settings LHC_POWERCON. .. SM18_TEST_S LHC.USER.RAMP  LHC_PC_LOADTABLE
TASK CONTROL PANEL RUN TO REFERENCE (TIME.RUN) 1 ) Startrampor PELP LHC_POWERCON, .. SM18_TEST_5 LHC_PC_TIME_RUN
o — | MONITOR RAMP UP II 2 () Monitor STATE_PC=RUNNING re... LHC_POWERCON. .. SM18_TEST_S LSA_MONITOR
LOAD PC PRECYCLE | [JLOD PCPRE-CYCLE SETTINGS (ACT) | 0 ) Load pre-cycle settings LHC_POWERCON. .. SM18_TEST_5 LHC.USER.START... LHC_PC_LOADTABLE
RUN TO REFERENCE (TIME. RUN) 1 ) Startramp or PELP LHC_POWERCON. .. SM18_TEST_S LHC_PC_TIME_RUN
RUN TOREFERENCE (---| B o\iToR RAMP DOWN T 2 ﬂ Moritor STATE_PC=RUNNING r=... LHC_POWERCON... SM18_TEST_S LSA_MONITOR
5 MONITCR RAMP DOW.... W) 0D pe INJECTION SETTINGS (ACT) | 0 ) Load injaction settings LHC_POWERCON, ., SM18_TEST_S LHC_USER1 LHC_PC_LOADTABLE
SWITCHPC TO STAN...  Beun To REFERENCE (TIME.RUN) 1 ) Startrampor PELP LHC_POWERCON. .. SM18_TEST_S LHC_PC_TIME_RUN
status: SWITECH PC OFF MONITOR INJECTION RAMP (ACT)III 2 () Monitor STATE_PC=RUNNING re... LHC_POWERCON. .. SM18_TEST_S LSA_MONITOR
_ LOAD PC INJECTION SETTINGS 3 ) Load injection settings LHC_POWERCON. .. SM18_TEST_5 LHC.USER.INJEC... LHC_PC_LOADTABLE
_ RUN TO REFERENCE (TIME. RUN) 4 ) Start ramp or PELP LHC_POWERCON. .. SM18_TEST_S LHC_PC_TIME_RUN
WAITING Modify Default Action]"'*"TOR [\ECTION RANP II 5 () Monitor STATE_PC=RUNNING re... LHC_POWERCON. .. SM18_TEST_S LSA_MONITOR
EXECUTI NGI LOAD PC RAMP 0 € Load ramp settings LHC_POWERCON, ., SM18_TEST_S LHC.USER.RAMP  LHC_PC_LOADTABLE
BACK GROUND {‘-\\ sET [IRUN TO REFERENCE (TIME.RUN) 1 6 Starty
] : & ww| The Sequence: PRE-CYCLE + 3 LHC NOMINAL
SKIP | O d .
LOAD PC PRE-CYCLE SETTINGS (ACT) 0 () Loadpr
Console RUN TO REFERENCE (TIME.RUN) 1 ) statra CYC L E ( S M 1 8 )
Wed Ock 24 15:37:11 CEST 2007 :: SeclMONITOR RAMP DOWN III 2 ) Monitor
‘Wed Oct 24 15,37:12 CEST 2007 1 Seq SWITCH PC TO STANDBY 3 Switch b

e

Wed Oct 24 15:37:13 CEST 2007 @
Wed Oct 24 15:37:14 CEST 2007 &
'Wed Oct 24 15:37:15 CEST 2007 &
'Wed Oct 24 15:37:15 CEST 2007 &

contains 49 tasks in total running automatically for
~ 5.5 hours.




B Monitoring application. Currently monitoring : LHC_SM18 - [3 subscriptions ] E”E”§|

Measurement 24.10.2007 B

[Display the graphs on 35 columnis) for E D'UDDE points | Minimum graph width | 1 SD'ZI' px - height | 1 SD'ZI' px | [ |showlegend | [¥]smooth graphs | show points]
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@ LHC \@

B Monitoring application. Currently monitoring : LHC_SM18 - [3 subscriptions

Measurement 24.10.2007

A F

[Display the graphs on SE column(s) for |j D'DEIDE paoints | Minimum graph width 1 EDE px - height 1 EDE px | [|showlegend | smooth graphs | show points]
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2.3 Commissioning of LHCb dipole and compensators

2.4 Ramp and Squeeze of D2, Q4 & Q5 during HWC of Sector 78

% (21 TEST RAMP AND SQUEEZE
7] TURNING ON

% 0l PRESENTATION-RAMP

+ (] SQUEEZE_TEST_IRS.L

Sequence: SQUEEZE TEST IR8 L
Sub-sequences:

SETUP IR8 L

INJECTION PLATEAU IR8 L
RAMP IR8 L

SQUEEZE IR8 L

RECOVER IR8 L

akrownE

L= AVARLAELE SEQUENCES LB _SEQUENCES | SEQUENCE DETAILS
SQUEEZE_TEST _IRB_L |

LHC MODE

Accelerator Mode Beam Mode
COOUDOWM Uniddafirwsd
SEQUENCE CONTROL PANEL
Sequence Description Play Sequence
Faenp and squesze of O 05 and D2 in (R LEFT
SUB-SEQUENCE CONTROL PANEL
[SETLR RS L Sub-sequence descriptio
UECTION PLATEAL [RE_L Mo dascription avalable
AP IRE L
SOLEETE RS L
RECCVER 8 L

Madify Delault Action

O sersom || ™ SET 5_BREAK | ‘Sasrrs_smi

TASK CONTROL PANEL

Task name | Achicn Description
LOAD PC SQUEEZE [ Lood squeeze settngs
prcwm (5] Start ranp of PELP
[START SOUEEZE MOW - Squecte at injection ersegy

Madify Default Action

["_:HSETI_RI.N ESETT_BIEAKITSSE[T_S&WE

Device Typs I Commaned Status
LHC_POWERCONYERTER LHC_PC_LOADTABLE |

LHE_POWERCOHVERTER LHE_PC_LORDTABLE I
Play Task




" BT Monitoring Application

[Display the graphs on E columnis) for 2,000 E paints | Minimum graph width E px - height E m | ] show legend | smooth graphs | show paints]
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Monitoring Application
@ LHC ||
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3.1 What are the requirements that must be implemented in the software?

& must be present for Machine Checkout
« must be present for Beam Commissioning

A. Task Management

No. Requirement

- TM.RO The sequencer shall never
initiate a task that is
incompatible with the status
of the beam flags, BIC, beam
dump, etc.

- TM.R1 The sequencer should be able to
initiate tasks in parallel.
Handle
multithreading/distributed
processing
logic/asynchronous
communication. The sequencer
also has to manage the life-cycle
of these parallel tasks after
launching them, i.e. check their
progress, wait for them to finish,
cancel them, etc.

19
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TM.R3

TM.R4

TM.R5

T™M.R6G

TM.R7Y

T™M.R8

Also, the sequencer has to
*provide svnchronization
points*to wait until all tasks of
a series have finished before
continuing the sequence.

Allow operator to manually
execute and tasks.

Allow operator to skip tasks
safely.

The sequencer should provide
facilities to define the
appropriate reaction when a
task doesn't execute normally,
e.g. stop, continue, issue
warning, abort, start a recovery
procedure, etc.

Define clearly the tasks that
the operator can restart
safely and the ones that
cannot be restarted requiring
a different recover procedure
to be followed.

The sequencer should enforce
this and prevent users from
restarting commands that shaol

Lilcd
not be restarted.

Allow operator to manually
abort executing task(s)
safely.

The abort procedure will depend
on the current state of the
machine, but in general could
be: stop execution or take some
more specific action (e.g. ramp
off, go to a safe state, execute a
recovery sequence, etc.)

Protection against tasks
executed outside the LHC
Sequencer context, for
example, from equipment expert
applications.



act Business Process Model -

-

ChangeModeState

FRampingCown

Mode = SET-UFP
State = Pre-Injection Plateau

StartTimer

SendTimingEvert

ChecTED=

[TED= IN]

[OF proceeds]

OPDecision

[TEDs OUT]

® [OF Abors Sub-sequence]
Abort Sub-sequence

fxcep{ion Handler

Pre-Injection Plateau

Synchronization points

IGCReset
%LoedCrmealSaﬂmgH Drive H Check ]>

CalculateFIDEL Fred

ArmBeamPermitLoop

[

9| CheckExperi ments

Pre-warn
Injectors

Multithreading —*

RepeatTask(s)

CheckTask Status|

AFDecision

Abart Sub-
sequence

[A4ll tasks suceesstully accomplishad]

[BtartEHSTest Mndej

gaﬂ BLMTest Mnd%

RepeatTaskis

OFDecizion

CheckTaskStatus

&

OF Ahorts Sub-
sequence

[A1 tasks successfully accomplished]
¥

(o)

SetTOITCLI

R
¢TI

et Colli mator% [

SetTCDE j ErepareRFfDrlnjectioa

Drive

-D”‘"e
[CheckBST] [ Check Check Check [

!

!

Check ] [ Check ]

l !

OFDecision

FepeatTaskis

hode = SET-UF
State = Ready For Pre-Injection Plateau

&

OF Aborts Sub-
sequence

[Tasas) failed]

Ready For Injection Plateau
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B. Sequence Manager

0

No.
SQ.RO

Requirement

Is able to accept external input
from monitoring or machine
protection process and modify
behavior appropriately.

These external inputs shall

include the Beam Presence Flag,
the Safe Beam Flag, the Safe
Beam Parameters, the Beam
Interlocks, the beam dump
status.

Suggestions on what to do if an
external event happens:

e interrupt execution of
sequence, and let the
operator decide what to do
next and whether to
resume;

e automatic execution of an
appropriate (recovery)
sequence.

e possibility to specify
behavior upon receiving an
event.
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SQ.R1

SQ.R2

SQ.R3

SQ.R4

SQ.R5

SQ.R6

It should be possible to register
a sequence that must be loaded
and executed automatically or
upon operator request,
depending on the type of
error(s) issued during the
sequence execution, or the type
of external events received by
the Sequencer.

For example, if only one of the
beams is dumped, the sequence
to keep running one beam only
may be quite different, so the
sequencer should be able to load
automatically and play the new
sequence.

Allow re-use of sub-sequences in
different sequences.

Allow operator to manually drive
the sequence. This requirement
is linked to TM.R3.

Allow operator to manually drive
a sequence for a given
sub-system e.g. step-by-step
execution, run-to-breakpoint,
etc.

Allow operator to manually abort
the sequence safely. This
requirement is linked to TM.R7.

A possible crash of the LHC
Sequencer should not affect
operations. A possibility is that

23
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SQ.R7

SQ.R8

SQ.R9

the application restarts
automatically, checks the status
of all the sub-systems (including
external events) and displays the
current state of the accelerator,
In particular, it should not force
operations to restart an ongoing

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

=il =1l L=

TM.R6

Recovery procedures should be
defined with the possibility to
run them automatically or to be
used to guide the operators.

Tool to validate sequences and
timing tables. We could foresee a
series of well defined rules that
the sequences and timing tables
have to satisfy to assure a

reliable operation.
24



C. LHC Sequences Editor

#

p

Ay

L

&

No.
SE.RO

SE.R1

SE.R2

SE.R3

pid
0

G)
C
2
=

Requirement

Support multiple sequence
definitions.

Interface a persistent storage
medium (the chosen technology
should be transparent for the
user).

Allow re-use of sub-sequences in
different sequences (SQ.R2), and
tasks in different sub-sequences.

Sequences should be easily
configurable -
add/delete/copy/change task
specification.

[Is this always true or only in
debugging (commissioning/MD)

mode? Wheo is allowed to define
nnnnnnnnn =7
|

For security, oniy the commands
that can be currently issued by
the operator will appear
activated on the window and can
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R5

R6

R7

be clicked with the mouse. The
active commands will depend on
the current Sequencer state.

Display progress and status of
executing tasks

(by displaying logging output
both on the window console and
in a log file/ a database).

A convention should be
established on the colour code
for error, warnings, success, etc.

Requirements TM.R3, TM.R4,
TM.R5, TM.R7, SQ.R3, SQ.R4,
and SQ.R5 also applied to the
GUI.

Allow operator to mask errors
safely.

Pop-up messages of warning to
ask the Operator to confirm that
a given task or action has been
done before continuing the
sequence execution.

Different user's levels, e.g. a
super-user have access to more
flexibility in the GUI than a
normal user.
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3.2 What else?

1. The Sequences we'll need for Machine Checkout should be defined:

a.

LHC Nominal Injection Sub-sequence (work on going)

. LHC Nominal Sequence
. Inject and Dump (work on going)

b
C
d.
e. Others
f,

Circulate and Dump

Failure recovery sequences

2. The Sequences have to be configurable to be played by equipment, by powering sub-sector,
by sector (already possible via the HW_GRP if the equipment/system is in the LSA database).

4, What do we get when this phase is finished

- If we can perform a dry run with the full machine, then we can say we are ready for beam
commissioning.

- If some sub-systems are missing, then we should be able to simulate them to carry on.
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Nominal Injection

MODE SUB-SEQUENCE

SET-UP

A. Pre-injection Plateau

B. Injection Plateau - No beam

C. Test Transfer lLines

INJECTION PILOT

D. Inject Pilot

E. Circulating Pilot

INJECTION INTERMEDIATE

F. Inject Intermediate

G. Circulating Intermediate
INJECTION NOMINAL

H. Re-inject pilot for Nominal

I. Inject Nominal (First Beam 1, second Beam 2)

J. Circulating Nominal (Both beams



Z,r . Pre-injection Plateau - LHC Operations - AB,/CD Wikis - Windows Internet Explorer provided by CERN

- o

A; Pfe-injection Plateau

j X |(www‘g00gle.com) Google

/& Microsoft Outlook 'Web Access

Iy~ B - i=h o~ b Page + (0 Todls ~
-1 Lt 2

| search I;

wielcomne Reves Alemany Fernandez | History | Prefersnces | Log Qut é E

Added by Reyes Alaman
Labels: (None) EDIT

iew Edit | Attachments {1}

Menu

Pages

=] LHE Cammissinning
Procedures
|=] LHC Hardware Comrnissioning
=/ [=] LHC Injection Scenarios
|=] General questions
|=] Inject & Dump I
= |=] Mominal injection
= [Z] A. Pre-injection Plateau
|=] A1 Test BLMs
=] A2 Test BIS

|=] B. Imjection Plateay - Mo
beam
|=] £. Test Transfer Lines
|=] L. Inject Pilot
=] E. Circulating Pilot
|21 E. Inject Intermediate
=] 5. Circulating Intermediate
=] H. Re-inject pilot for
MNorninal

|51 L Inject Nominal (First
Bearn 1, second Bearn 2

|=] 3. Circulating Mominal
{Both beams)

2] monE

|=] LHC Lurninosity Optirnization

|=] LHZ Machine Checkout
|=] LHC Sequencer

|=] List of rmain topics

|=] MPS List of main topics

=] MPS workshop

|=] Powering and Tracking Test
Brograrm in SM1g

|=] Separation scans

|=] Tevatron ©peration

admin
adit menu
admin tabs

Info

@ Browse Space |_§ Add Page | Add News

Fetnandez, last edited by Reves Alamany Fernandez on May 09, 2007 (view change)

event/table?

2
Sub-sequence: A. Pre-injection Plateau
TaskID TASK SUB- TASK DETAILS {normally to be done by the AGENT EXT SIGMALS TIMING ABORT SCENARIODS CONDITIONS
SYSTEM SUB-SYSTEM Ctrl Software) TABLE TO PROCEED
Al entry: start timer
az entry: change mode to SETUP Timing event
A3 entry: IQC reset to true IQc
Ad do: Load Critical Settings all Settings, drive, check LS4
equiprnent
AS entry: do: downstream TI2 and TIS What to do if TEDs don't want to
TEDs "IN" go IN? e.g. Hold sub-sequence
and wait for operator to salve the
problem
AB entry: result XPOC after dump ¥POC
A7 do: produce prediction of persistent | FIDEL Calculate predictions; incorporate into settings b
current based on powering history;
incarporate into settings.
Ag Meed to define a sub-sequences for ®POC If (IXPOC) then Cycle Machine, If (XPOC)
different outcome possibilities of POC, Note: or Dump w/o beam, etc Continue
far ryrling withnit heam the marhine shanld
stay at 7 TeV far at least 1/2 h.
Ag do: manitor PC currents; which PC SIS
magnets, all like in LEP? DB What is the role of PIC for mumturmg?o
comparison. PROPOSAL: do it with
SIS
Al0 do: Arm Beam Permit loop
All do: Experiments out and off DIP
AlZ do: Pre-warn injectars At the beginning we do this manually: ask the
aperators (SPS, PS and PSB) to prepare the
corresponding timing sequences
Al3 do: parallel: Checle SPS/LHC CBCM Forsee training sequence in SPS for a pulse or
synchranization two on the LHC cycle, during this time
synchronization can be stablished. ©Only the Frev
is required
Ald do: TDI/TCLIs setting "loose" (~ & TDIfTCLIs  Settings, drive, check LS4 Timing
- 9 sigma) event/table?
AlS do: collimators "out" Collimators  Settings, drive, check LSA Tirning

=l

’_ ’_ ’_ ’_ ’_ ’_ ‘\CJ Local inkranet

[* 100 -
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@_@ - IQ&’, http: ffwikis/displayLHCOP} &, +Pre-injection+Plateau

i:? *‘ﬁ? 88' '| X, Sequencer - LHC Operations,.. | ¥, . Pre-injection Plateau -... X @Index of Japfdist/lhcilhc-app. .. | @Microsoft Outlook Web Access |
O

j 2% I(Www‘guugle.cum) Google P

@ B - [;;q - lil"Eage - ';;(._‘;}Tgols -

Haw much time is needed? (Etiennet Carlier) (If
toa long, make this On Entry)

Al9 do: check BST operational CBCM How? Listener?

Optional Sub-sequences that can be played in Pre-injection Plateau:

e OO T T = TS T T TITeTE = T d
- 9 sigma) event/table?
Admin X . X X
TR AlS do: collimators "out” Collimators | Settings, drive, check LS4 Tirning
. event/table?
Al6 do: TCDQ setting "loose" {~ & -9 TCDQ Settings, drive, check LEA Timing
sigma) event/table?
Al7 do: prepare RF for Injection RF 1.) RF law level: set frequency to injection level; What to do if RFfai\s?O
set gain of phase loop amplifier; set gain and
time constant of the synchronisation loop
arplifier
2.) do: reset the revolution frequency generator
3.) do: close the phase loop around the YCO
4.) do: 400 MHz system: RF drive on, phase loap
to cavity sum signal
5.) do: RF transverse damper: operational
Beam specific settings LATER? Q
AlE do: set MKIs to standby MK Settings, drive, check. LS Listen and verify: pre-pulse transmission and

timing {in principle exits an interlock in the
kicker timing. If it is not OK we dan't get the
"Injection Permit" signal)

Sub-sequence: A.1 Test BLMs

Al Test BLMs

Sub-sequence: A.2 Test BIS

A2 Test BIS

o1 2 children | Wiew in hierarchy

[0 comments | L# add Comment

Powered by Atlassian Confluence, the Enterprize Wiki, (Yersion: 2,53 Build: #8308 May 29, 2007) - Bug/feature request - Contact Administrators

Done

=
[®1mw -
oV

’_ ’_ ’_ ’_ ’_ ’_ ‘\\-g Local inkranet



Inject & Dump

MODE SUB-SEQUENCE
SETUP

A. Pre-injection Plateau

L. Injection Plateau - No beam I&D

INJECT AND DUMP

M. Prepare Inject & Dump

N. Inject & Dump

MODE and STATE MACHINE flow (click on the picture):
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6. Beam requirements

The hardware commissioning and machine checkout periods are an extremelly useful testbench for the
Sequencer. However, the software won't be fully validated until we have beam in the machine.
Unavoidable, some Sequencer commissioning time with beam! will be needed.

7. References

1. LHC-CQ-ES-0001 "LHC Sequencer - Operational functionality, interfaces and requirements"”
2. LHC Injection Scenarios
3. Software: cvs under lhc/Ihc-app-sequencer

4, Software can be run from here (and the LHC Consol Manager)
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Conclusions

m Within the LHC Sequencer framework there are three
different areas of activities:

Software implementation of the requirements (LHC-
CQ-ES-0001)

Interface of the sub-systems

Seqguences, sub-sequences and tasks definition
m Work is going on for the three of them

O All tha cnh C\lcfnmc ‘fav/ailahla” SO far ave hoa
11 Ui |L; [} WS Iy [ B ] CAV CAIITCANIITL DU TCALI 1TITGAVOD MO

integrated already

m \We have gained invaluable experience with the already
performed tests (SM18, Exp. Magnets, Sector 78)

m But we need to proceed with the integration of other
systems a.s.a.p. even before Checkout starts

ing



